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B F RS R, B — T BE R IR
0I5 S5 B AR R A B, P =5 2 o AN W 1 7 IR Bk
R ARAIE [ 33237 2l i WA 2R A7 (22 42, 580, 1H
FEIF], 2009). KT —WWIEMH, F2#& BEMA R HLET
SR D o ) AR O BT 55 5, el 2 RE AT AR o
o (U1 RE B DB MG MR R, BB SR (preview
benefit effects))& % HSLAETE, 7 ZWFFE AT IX — 1]
AT TR, WIFFE 4 SRR B2 ] LI v e U]
BT X HRBGRNC A IRIE | & %5 (5% B\ (Chace, Rayner,
& Well, 2005; Juhasz, White, Liversedge, & Rayner,
2008; Liu, Inhoff, Ye, & Wu, 2002; Miecllet &
Sparrow, 2004; Starr & Inhoff, 2004; Tsai, Lee,
Tzeng, Hung, & Yen, 2004), BIw] L& AR KF15E
H A5 BTN, HC T 52 BE AT 2 BRI v e 1]
TR B SCfE B, RIS SO T Y TN 2 5

Wk H #: 2013-11-18

AR, DIEWEGE I R A5 H 80— 4518 (Altarriba,
Kambe, Pollatsek, & Rayner, 2001; Rayner, Balota,
& Pollatsek, 1986; Tsai, Kliegl, & Yan, 2012; Yan,
Richter, Shu, & Kliegl, 2009),

XF 18 SCTRURR 0N #E AT A 58 B T 3 AT DX 43 7
FEMR BN AL 7 51 B e AR R RN 3 13
HAETIEAL, Hrh P AR, G B-Z
i H (Rayner, 2009; Reichle, Pollatsek, & Rayner,
2006; Reichle, Warren, & McConnell, 2009)I\ A 3
AR ) i A b AR oSS R A T8 Tk B T B U
WER, LR HNJr Ky, 16 n+1 093 SCHRIUR
AEAET) n H SGRIBSEMZ G o TR, ZEARLIA ST
A ) 2 s R RN BN AT A3 S WA B B
PRI Y L1 By Be A o SUfE By L2 BrBe, H
H LI BB U $oT iR IR Bk, L2 BirBese i
JETER B EIT IR A BT — e, O HR BT
GRS 58 K AT 150 ms, 1 L2 BrBekgy 1

* TR B E ARV R AT RIS B H (2012), #E N SCHERE S 5T 2 T K I H (10JIDXLX005), HERG I K2z 0 B

FREE I AE R AE A R B IH .
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T 70 ms, PRI RO IR AR 4 5 T AR A T A 3
KT —AN, BPFETE n+1 B TR Bt T b X HL gk
AT, B ] Re s ECE I o+l IR UE R, (H
JEI R L Re A AR n B GRS Z G o TS
FE AR SR, 41 SWIFT (Saccade generation
With Inhibition by Foveal Targets)# % (Engbert,
Longtin, & Kliegl, 2002; Engbert, Nuthmann, Richter,
& Kliegl, 2005)0) 3= 5K SCA ] 2k fR vhy, R 0T R
EIESMA S, EE AT AR R KME, R
] A A B B U, ) RE RN AR S R BT LA
JEATRR BN T, PR, 2R A [ A SRR T SRR
N, - H S ETE A o AL ne1 A9 TE SO BT
DT i 5 31 4 B

X P R gl bl i AR, TR, B
TR R AR SRR AR, (B E-Z 32
PR 25K T I] n+1 A8 SCE I8 R AR TR S T
) n BYTE SGEIASERUR, A EE VR AR 5 IR 5=
KL IR] n+1 A LR o B3 SO AT DU 2B
AT o EAR IR S 38 T i () 52 3R] A0 T
FZRE R, BB DTE 100 ms LAY
i [B](Reichle, Tokowicz, Liu, & Perfetti, 2011),
11 7P IS A58 0 11 32 22 3 I AE T A ) v H 2 80 100
ms PPEOL T, Hig UE BRI 3 HR I,

X SCHUR AN F B9, DATE 32224 B R 2 4%
A 938 FLE 2 (boundary paradigm)>Ri#17 (Rayner,
1975) ZJ5EE e SR 1 BUR = AR I E —
BRI B, AT HARE 2T, M IR G
HALENENCE, BArfr & 2B EO i, Y
3 o AR R 1 v O A A B, T iRl B E A
T o TR AR A — i AR A IR Bkt A v,
TEGHE BRI 2T, ol ok il 8ix —
Al o SEES I SR AT IR, ke A AL IR S Y i
WA R B LR, anpl i nT DL B im] i
M AR B, AFEREE O R S5 R R Y1
Gt BEAEE IR, S A R SR F A H AR A
TSR] 4 AR S AR A 0 22 5 o DRITT I 4B 2
AR BhFs bR, W LA S0 SCTRLSN J2& 75 B SEAFAE o
FLln, Yang, Wang, Tong Il Rayner (2012)f5 Bif1 5
W, Db Scom) o Se s bRl B g ia) i
T B PR R) R S5 v ek R A SO TR AR S R
BT 5 BAnia piE SCHOCH:, thin . “Prifs &
—FH /RS ER BN R A E /N E b <R
SCRA DG T IA], <A Ry i SCTC OGP IR], <V Ry S
BT AR, YR A E IR BT AT H Arie) o B

i, FAR TR g H AT s . IR S EE 41
M BRAE B bRial i, 15 LT T 25 AT A ]
2N TR SGE TS TR T8 SO SCHUL 46 0, bt
SEAER AP e, LR A T SCE BT LIAS:
FPEE, JF A UGB

SR, [l B AT ) s B8 I 50 o SCHIULAS
IO FRRH SGSCRR, T DL & AR A58 A — 3, —
D1, XA RS RO TE CHAON 5 FIE . A
K 2 T B FORAOS AR FE, AR B3k b 355 . 53
— 7, SR AR RO, H S AR —
SEJE R B, DMER FREAERE i A Rl SO
A T) SRR IR ST AN AR ], R R S 6 v 2 F 1R 3] ) A
Sl B M AE BT IR, H I 3R A B i AN [ 4T
SRT RETE B H A ) 0 B LIS (R A% 22 5, 2 TS e
SEEREE R AR LUK, WAL I S A ) 2 s
BE A HE A 4 BT R s OfF B BN R
(Hohenstein, Laubrock, & Kliegl, 2010; Inhoff, Eiter,
& Radach, 2005), 177321 538 = b Fi0 R 1] 22 SR (A] p
B TR TR A i T Rl PR T SRS
[F) 3 AR R R 58 AR BeJm, MRS AR H
Y1 22 R Bk BE 42 (Drieghe, Rayner, & Pollatsek, 2008;
Yang, Wang, Xu, & Rayner, 2009)t 1] G4 hnF ¢
LA —E

Sy it B 321 5700 2RI 5 A R0 1 e e ey BR
AT —SE 5T I A ERPs $72 AR I 25 A vt il ek
Z I3 5 Y5 X (rapid serial visual display, RSVP)
—— £ RSVP JE = (RSVP with flankers), %}4]¥
Be) 132 3 A b i SR &K aE 4T BF 5% (Barber,
Ben-Zvi, Bentin, & Kutas, 2010; Barber, Dofiamayor,
Kutas, & Miinte, 2010; Barber, Meij, & Kautas,
2013). 1EZIEAH, AT BE TR P e R B, JF
TE A — 3¢ v [ 38 1149 2 A0 0 A 0[] pof 252 30— 1> L)
B {BUA] (flankers), ) F 5 P # P Z R gk — B iE
PR Tt vh e e g e, DACRIE A 3R1I A7 T 9
T2 R e MR DX AR DG B (O B R oL
TP AL ) S R A 7 RV 2 B A
MORR, otz RIS RE 5 L AHC ERPs JiL
I3 WY 22 S, R T R L 3R] 5 SCAE R RE A 15 B 4
W 207k il T ) DA E R M, IR H
SRR P R IR — 0, JoRRIREE .
AR i B, ) LA 56 UL i) 52 B0 A ) 9 22 5=
S22 MR B S g 48 R il 4, e ml LA S —
AN A BE R 1 B 32 v UL B B T

Barber Al Ben-Zvi %5(2010)F 1% 5243 5l %
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8 e I (B S e eh TN MR TS B & =P Vi) |
Rk fErh, 4] AR B 260 ms, ][] B% 60
ms A5 GE, R OCHE R A 1) ] A0 g b st (M4 [
if 52 BB R, JF 45 0 O B 5 0 ) B2 B A
(7 vs A0) S5 YRR A TE SCE BRI G R,
e 4 PSSR 2o a3 B e
HE5YATERCR A M) Z2MEET . 404 2
ST . ERPs HUE 704 & A (F R o CUAS B 152
J5 1] 2 A B 2 ) v 22 R o S PRV B #0055
BTOP2 UV 2R, s R B 2
TEA M, o SCH B RN A GBS & P2 UV Y
2 5, A A SR g MR A /b AT D AR ]
TEAKFAF RN T o P58 IR A BB R AR AT LA
P54 NA00 45 [ e BRI SO T ERPs $8 451
255, X AT BESE B T IR TR AEAS [R]85 SCAc A ] O
AN, I B SR E B RS BIR b DS, DR
TR R A B J& PR A5 B 2% ERPs $58i 7 4= 141,
HETTAS BEAR 2878 5818 SUIRRR AR, A 75 LSS AE

Hith, ABF5EM B ERPs FiAK, LIdSCh) i
SCIRARE, IR AR RSVP AR . A
TAESRwE T B 5 B, A B v () S 20 A A [
W2 ZFTE P E P E— N F - T —
D (ntl), A2 R RO — A
rh ], AT DR 7 0 — 15 A T A R e U]
AN, B (25 DI 2RI 5F (Barber, Ben-Zvi et al.,
2010; Barber, Dofiamayor et al., 2010; Barber et al.,
2013) AN A Y S, AT ST o B\ A) 5 rh gl i) 5
Je A AR T SO &R, TR R SCE B S 6T
PRI SZI 25 o PR S bR rh A8 48 (1Y) S B3], 1
KA A4 1) A [A] — Y A 1 O R — A, R,
R 5 BN AT PP 25 AR ) 58 42— B, gkmmiaT L
G IR AS B s MR AE B4 ERPs Bl 9 T4t . [FIR,
AW b i R E B 5 A RS B[R] 2 100 ms,
HrEIEfE 400 ms AYZS R, — 7 TH AT AR PR AE antk
BRI AT, B R Kot R A se sl iR Bk, i
1717 3 B A X L 5 A P e R Bk A A
= T Re, 3 —J7 I, AT LA PR OCHE R TS
[ N400 RUBLAN 32 T — B S g AR By T4, B
hy B 5 A LA 2 B 100 ms 1Y
O, Hik E BRER 15 2 42 I, n] DIA &L IX
53 0 9 1 2 B A JRE AR 5 W sl 4 il
TR,

MG E A ERPs 3CHik (Kutas & Federmeier, 2010;
Kutas & Hillyard, 1980; Lau, Phillips, & Poeppel,

2008), A ICAE A B Y AT I RS o AR ok ROk,
PRI NA00 LA . BRIk, A5 U0 4n SR ¢
HEpE R IR SGE WM A B A A R T R
N400 B3, W SZ 45t i e 2 EE 100 ms A1
ST, Hal E BRI 2RO S 5 A,
L FAT ) T SRR BE T AR 5 AL R oG R
EIE N400 B To i % 25 5, W S REAE Bt i)
HEH 100 ms FHEHT, Hik UFEB AR 22
S 50 0 AT R, %L R T S8
TR, BROCHEBRA KN N400 RN Ak, A
WFSE [RIRE S TE S5 5 5 1Y ERPs HdE, HI Y etk 4
] ATRRRAV B ) b ol [ R DX, 3t 2 i i
HAEATINT. o ASHIFGE T a0 SR 5C 8 F5 Bt 2 35 AN )
T SCEAENIE LB N400 M0 i 255, ST Fs
TR IR 18 A5 B A Il A g U7 B B AT A5 3 58 4
PEEG A SRIE SCE A LA B AR AR5 & TR
N400 Ji 53, TS 5 Sk 44 1) A9 1 SN T4 TR A7
BEIFARGE R, HHES g A B, Iz R

2 IR

2.1 #ik

BRI K 2p2pt 24 4, Hoh B 8 44, P
WS 21.4 % 0 TR SO TR I DUE, AFF, G
el 2 P i, ) s IE T IR . SRR A LT A
[ A5, SCI 4SS FRAT AR 4R
2.2 SIGMR

Ve XA 5 B R IT IO B B TR 84 £ rp
XA, R EEA T shin SRR 4 55 A4
FAEHF R R I R, B R A B e T
P sz g 4517

ARG I O T B @JL B L
AT

B Wi OB T B @)L 8 i
PRI

* REEA, O SREA A XA o 1Y
KAWL, @ KHA TR TA KA

TG PR LR ARTR], Sl A 2 I EORT A
AR RHEA T (n) B TE L IR | SCHE A T T (n-1)
Ak 1 S5 BIR A A A2 T o S5 6 Bl 7 A
P, BOGRUEPGRRTE LA PRE], ME— B BRI RSG5 4
i) 5 Y TR B BT SO PR, AT BRI R o
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AT TV FE B AE o

oy SCA BT 8l ] - X 48 i 450 R R
S 17.87 (SD = 4.22)F1 6.42 (SD = 8.73), ik1¥
S9N 17.65 (SD = 3.77)F1 6.37 (SD = 12.21),
BCRTAEA (A g0 R W, 28 I ERTE S5 7 ) 22 S A ik 2%
#(83)=0.53,p> 0.5, MFEFFEEATE: «(83)=
0.04, p>0.9,

XoF S B 47 1] Ak 1 35 RIS i 4 TR DG B 44 1] T
HEATPPE BT, FRATSEHRIH B F DT R 215G
i TR A IS B 45 DG B 44 TR 38 43, HE An < A i
TARILAY, kgl S 5 — A R A iE, R
Ja T EORIE A B 2 IR 24 8 A 43 e, AR
iz AR BRI R 8 bR ;. I I A G4
WA 3 E, K AR A2 OB 2 1) P M A 4545 o
WoE b fErh, S A &5, ARG
MR R G B S A4 2k, JFE R —F
A FAE—A R L B—k, 4800 2
E—NRYIBR R, 44 B SS T IIITEE,
Bl et & B A PSS T TR B R A
SERIEYRIR 0.47 (SD = 0.21)F1 0.51 (SD = 0.22),
THERARE. «83)=131,p>0.1, G 5HE
ZRAETT S 4 R S 5 i ol 0.27 (SD =
0.26)f10, —FHZRBE: 183)=9.56,p<0.001,

KU ¥, AW ST R A6 G BT 7 (n-1)
b T BRI B OGBS IRIY
S, DR IRATTHR BT A) T AT 4R 2 6 B R o Ak
(ANEHE SCHERT )R 43, Han sl Mg d i 7L,
RIS 5 — B0 36 PRI 45
R CHFTF BB R M7 G B 55 FFT
B4 0.41 (SD = 1.17)F1 0.41 (SD = 1.18), 5]
FRITITE B8 0.27 (SD = 0.25)F10.27 (SD =
0.26)0 it/ M, wH s R il 14 76 P b S 1
BTG REES: #(83)=0.16,p > 0.8, FITEFEFT
WFEEF. 1(83)=0.16,p> 0.8,

BUAD, A P 3% ) B Sk 44 TRl A ey 3 i 4 1 S
A EPEER N B R, AT X SE R0 A T4 R A T
THREAIRRE AR A M ESOTE . H, R
FRPETEE o, AT AR B DG4 4 1A b (B 45 5%
AR, Eansk R e TABLER . PR AT, K
RIS 5 B3 FR A M VF 2 R RE iP5 07 v, T2 LM
ARGV B, A4 80 58 B — A R 5 Y 5L 50 A
b PR, RPN, IR
A SUA B —A 5 SR LT 4y, H
o1 RFRAEH A G, 5 AERART A B PRI 4%

H24 280855, e R, B &M ITEE
t, SIS EE S 5 416 (SD =
0.37)F1 1.66 (SD = 0.40), —FH2EHFHFE. «83) =
40.09, p < 0.001; pajFEMTE T, A 5EY
S5 53 50 5 M 4.18 (SD = 0.32)F1 1.65 (SD =
0.34), —H 25 MR «(83)=48.46,p <0.001,

3 3 A S T A TR T 5
5, &P WA B SEE M L, RS IRA LA 844
mF, BRI RMA S, JFAE—-FB R
I — KRS, A T 10 A
%R, SR 58— WA B SE B A ), B hieA
43K 4 > block, 4> block W] FREHLE I .
2.3 SLIRIE

WE R, B i e S 9 300 ms 1A
R, B2 300 ms (Y75 Bf, SR A A B B
THE R (13~18 Ji), Hoor, wp(a)<=Ze il [a) i 5 81
R T E P L —AF, AR —
AN, PN R S TRl 20 M, TR IEE
A T Ay Bl S MR X B BR AR B 100
ms, *PE][E]FE 400 ms B2 5f . AR B AR, 2
KB — B I LR m ], IS
kIR IR . AP R BT, PR s
SCREA A BRSO AR N He 5, 4 A B iR AT TR
i, AT 2 K& block Z BRI ATRHIERE, IR
SRS M AR S S o R A4 S0 A ) R
M 40 min,

v
P&

v IST =400 ms
L I ]
P 2|

s i) y
VA VAN
Cn-1 Cn Cn+l m
A

XA R —>3 skt

E3 I S g g e

24 BHEIEIZRS SN
S 8 4 BrainProducts 2y &) i) ERPs it 5¢ 5
ST RGE, RAEEFA 500 Hz, SCRACEMFA 10-20
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E PRpnife SR G 40 A3k K bl gl 45 e 7
Ll sk LUZEMIZL IS 27, B 4 0BT I 5 46 R 3L
MFLEF 2% . AFz RSO R, A FLA
HLBH R 2] S kQ DLUR, BB 0.02~30 Hz, i
Bl o BEi o G HEBE R BLAT 200 ms B H BB
1000 ms, FXF 555 L BUAT 200 ms BYEHEIEAT T
FELAIE

Fiki FBL SO e 1153 A LA Y B0 248 4R, JF
XoF Sk K v ) S A4S ) LR 43 A T O 22 4 T
Horr, a7 B R AT 2x8 By EE I Y 25 5
B, PSP 2R a3 il o il SCoR A (B 385 58 7 ) M R
{1 # (FPz. Fz. FCz. Cz. CPz. Pz. POz UL} Oz),
A7 B AR PR A T 2% 32 Y E A o 2240 A, e
O3 ARSI E LRSS WX
(T . R AR EER(AE R . BRI, P67 &
W43 R 6 A XIOILE 2): ZEHi(F7. F3. FT7,
FC3), £ Hi(F8. F4. FT8, FC4), /£ (T7. C3.
TP7. CP3), £ (T8, C4. TP8. CP4), LJ5(P7.
P3. PO7. PO3)LI K A5 (P8, P4, PO8, PO4), Ik
eI A~ DX 4 A BT 349 308 s 1) - 34088,
HHAT G . T ESIERT R p HH
Greenhouse-Geisser J7 15 #f 17 4 1E (Greenhouse &
Geisser, 1959),

>

Kl 2 ERPs 30 H 0 A9 40 3k L K ANOVA I
MR B 8 AN LR K WA B G 6 A3 IX

3 iR 500
3.1 ITHER

B A T LA BRI W AT 55 B9 15 A SR I 7E
80%LA I, 2Bl T LA TF B F i 4 K 22 Bl 2 56

MR, I i SCA BAR IR B 3 OE A R
92.86% (SD = 0.05), iETF 5514 T 4 90.18% (SD =
0.09)0 I (1) 5 BT B gt s R 4 . /T 150
ms J 3B 2 LAAMO B, 250 R i A B
51y 4 SR 43 )R 424.90 ms (SD = 148.44)
H1 446.86 ms (SD = 139.85). G it &, E#IFE
ELI AR R E 2 1(23)=1.16,p>0.2, X
R R TG 25 5% 1(23) = 1.33,p> 0.1,
32 ERPs4&R

ERPs HHlE e it /A ist, SIBRIEIETEL80 uv LA
Hb K R N AR R R, A S T AR SRR
B EE 3500 1% 13%. W 3 fias, FeAi T Ee
9 AREVEHML, FF AR BF N 2T 4 52 B I %)
Sy i )2 S, M B R B, T LU A
300~450 ms A — AR, LA EHAME
VAR B Sk B A3, AT LABRIAGZ 5708 S 56 e e o3k
PR 1 N400 .45 o b 4h, thFAFSE 1 SOA 24 500
ms, JCEE T BRI TS & N400 J43 14 B 7 1o 7 2
HEBE IS 9 800~950 ms 2247 o R, AHIFFT 43l i B
H e E8 BE I 300~450 ms 1 800~950 ms [Y F-2 )% I
BARHEAT 7 22500 o AEARTE A, BTE L )
TP A B S L8 Z 5 A B AR o A A
Wi, T FRAT T T O Y S BRI A ], DG
57 J5 300~450 ms F1 800~950 ms i 41) F 9% A 45
P TF AT 1R A BPE T
3.2.1  300~450 ms

HZR A7 B 8 AN FLA TR R R AR T A AR
FA-0.63 (SE = 0.38), ifi Lib 75 4 F ~-2.06
(SE = 0.30), 77 Z 3 Hr &l 1k ik LA 328500 i
F. F(1,23)=19.46, p <0.001, ZE/HrasHREH
Jir 8 M HRAETE A 2= R 4 2 Fs > 4.89,
ps < 0.05, 15 GETFH A E L T HE R
N400 A4y, HEr B s oM ok & BB 328500
KAZH RN o WAL 6 443 DX -S4 i A8 1 X
GBI H-0.56 (SE = 0.32), & LB &M T
H-1.74 (SE = 0.23), )7 2250 Hr 4 5 e Bl L&A F
BN E . F(1,23)=21.40, p < 0.001, & k5 A
A BEAARE L T HRE N400 sy, [RIFER &I
Hw TR Fe 58 HARN, 4, S 3 W S B AR BT
5 % 1 N400 R, e B faE Bk B2 o A iz (L
Kl 4),
3.2.2  800~950 ms

HZR A 8 A HUA YT R IR AR T A PR AR
TR 1.68 (SE = 0.38), 15 LT84 T4 1.70 (SE
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300~450 ms  800~950 ms
l kY ms o
| | I I e N
400 800 B

B3 USRI AR ) B O 181 (P 2% S 4o i A SR DG B B M S B s R T4 S B AY I (] 450) S ANOV A s (g i 76

(R AR )

300~450 ms 800~950 ms

-2V ouv

Bl 4 SCfFREMIE 300~450 ms M 800~950 ms 225U
(i T8 A B I F

= 0.42), 77 225 85 3 % BLE A F BR300 1 A&
S EEL TN EE . Fs < 1. PIQiE 6
A5 XS 2 9 R e A BRI R A 1.43 (SE
=0.33), B &M F R 1.18 (SE = 0.30), 5 24
M e B SC2R A R0 | 18 SCAR A5 1 X A ELAK
N = A H R BN AR E: Fs <
2.50, ps > 0.1, HAE LHM5 R 3C H AU I
F. F(1,23)=4.92, p<0.05, faj 208 M7 & AE
AP X AR LR E RGN F(1, 23) =
3.05, p < 0.1, HAis AT iE R 1.76
(SE = 0.39)i GEH AT 0 1.23 (SE = 0.29), 15

SGEW LA B & T HRHY N400 7. %
LER R SCHES B ATRLR BEVE & N400 J8 70 19tk 35
%%O

4 g

ARWFSERHIFEM RSVP JEUHE 5 100 ms (5
BRI 1] T FOAL i i S R RE RS B4 B, B i
PRASNE RE AT A A= FE XS ARV E LAY 100 ms LA .
ERPs K48 73 B & BEOCHE B 52 B 1 SGE T A L&
FIAMA L T ARH N400 4y, 1M ek e 5f 5 2R
Ja WA R USRS & B N400 o ol 3 25 5% 1%
35 R R B v SCR) B R PR AR Y R T A
1) 100 ms LAY, FORLIEDTE S5 S R AT 45 31 42 O T
Z: 55 piE OB G R, JF Hizad FRAE Z m A
T PR S B v e ML DX L BEAR SE il IS5 R
A6 16] F AP0 BE T AR IR, R SCAR 3] 52 v A
1) 5 L) 0 3 SO BT DUOJF AT AR 20N T, Bksh,
gt & 2 T A1 & W 5% (Barber, Ben-Zvi et al., 2010;
Barber, Dofiamayor et al., 2010; Barber et al., 2013),
ABFFEAR SCFFFEO RSVP 35 2T R A58 S5 B Y
I ATATY

DL 3G T3 SCTRUIL R0 1 BF 58 018 2 IR 3l 4%
Ay R, 2 ERPs BARHAGLEM RSVP
W, PR TEA Wi SCAR PRI R Z I AR i
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B 8 3 AR 4 OB 44 TR T 4 B 5 AL B YU
A PR LA, DRUEICHE 24 TR A [ 1
AP 584 — 2, TR DR OG5 1R 5 AR S
AR SE 4 AR TR, BUOLTR] 5 24 v B T SE B
X F O NME—TTRETE & N400 SOV UERIN . ik, A
5T B R A BT & 1Y) N400 500 H AE F 0 1]
T E B RIS SRR . B2, ARWFSELERS
AR JC O B AT BORS A4l i L T, & B
T SGE T AR HL A B A 205 & BRI N400 847 o
RSP SO R, 1 IR i S A
1E, I B RO w] DLk AR FE e H A2 B 100
ms TEHL T .

AR sl in TA AL, SWIFT #8540 3 5k 156
JE R IR SR A, FOOLR) 2 i A R] ET
PIIFATAR RN T, 3 UF BT LARD A 2 BUT 2
HEE, BRRME AR A 2 B 100 ms, #a
MR AT LIS IBCHAE LR B, IF 0 I 2 Bl S A 3 SR
Gl h, PR A WU G b S B, TR i
A& BLASF 25 A HR 9 N400 20 . 52 A
[f], E-Z AR 32 ok SOAR B e e vh, 1T
SAE B 3 W2 B T B IR e B L) AR Ay O gk
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Extraction of Semantic Information from Parafoveal Words in the Reading of Chinese:
An ERPs Study

ZHANG Wenjia; LI Nan; GUAN Shaowei; WANG Suiping

(Center for Studies of Psychological Applicaion / School of Psychology, South China Normal University, Guangzhou 510631, China)

Abstract

Previous studies have confirmed that readers can obtain sub-lexical information (e.g., orthographic or
phonological) from the parafovea during reading. However, no consensus has been reached as to whether
semantic information can also be extracted from the parafoveal word. A possible explanation for this controversy
may be the limitations of the boundary paradigm in eye-tracking reading experiments, which have been the main
methodology used in previous studies. For instance, the duration of parafoveal word viewing cannot be held
constant across conditions in the boundary paradigm. Thus, in this study, an ERPs paradigm using rapid serial
visual presentation (RSVP) with flankers was used to study extraction of semantic information from the
parafoveal word in the reading of Chinese sentences.

A total of 84 sets of Chinese sentences were constructed for this study. Unlike previous studies, in each set
of sentences, the two-character verbs were manipulated, yielding a congruent or incongruent context with the
target single-character noun that appeared 4 or 5 characters after the verbs. Thus the critical trials (containing the
target noun as the right flanker) were the same across congruent and incongruent conditions. Each sentence was
presented character by character at fixation, flanked 2° bilaterally by the preceding character (n-1) on the left
and the next character (n+1) on the right. Each viewing consisted of three characters presented on the screen for
100 ms with an inter-stimuli interval (ISI) of 400 ms. Twenty-four participants' ERPs were recorded individually
with 40 tin electrodes (10-20 System) in a sound-attenuating, electrically shielded booth. The EEG and EOG
signals were sampled at 500 Hz and filtered digitally offline with a 0.02 to 30 Hz band pass. Epochs of interest
were selected time-locked to the onset of the critical trials with a 200 ms pre-onset baseline window and a 1000
ms window after onset. Mean ERPs amplitudes from 300~450 ms and 800~950 ms were computed for each
participant and tested for significance using ANOVA.

A more negative N400 component was found between 300 and 450ms when the sentence context was
incongruent than when it was congruent with the right flanker. Furthermore, no significant differences between
the two conditions were found between 800 and 950ms, which was the time window of the N400 effect when the
target noun was fixated foveally.

Since the critical trials were the same across conditions and different lexical properties in the parafovea
were avoided, the only manipulation was the semantic congruence of the target noun with the prior context. Thus
the significant difference in the N400 component between 300 and 450ms suggests that semantic extraction from
the parafoveal word exists during the first 100 ms of current word fixation in Chinese sentence reading. These
results suggest that the semantic information of a preview word may be processed in parallel with the fixated
word, which supports the view of GAG models (such as SWIFT). Together with the results of previous studies,
the present study also demonstrates that the flanker-RSVP ERPs paradigm may be a suitable method for the

study of parafoveal processing during sentence reading.

Key words parafoveal; semantic extraction; preview benefit effects
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